Background: This article aims to examine the relative contribution of occupational activity to English adults' meeting of government recommendations for physical activity (PA). Methods: Data were extracted from a cross-sectional survey of householders in the UK via the Health Survey for England.
Background
There is strong evidence from observational studies that moderate to high levels of physical activity (PA) can have a substantial effect on major noncommunicable diseases, such as coronary heart disease, hypertension, diabetes, and certain types of cancer. [2] [3] [4] People who are physically active typically experience 30% to 50% reductions in relative risk of coronary heart disease compared with people who are sedentary, after adjustment for other risk factors. 5 Work with cohort studies in other countries, notably Italy 6 and Finland, 7 suggests occupational PA confers a benefit in the reduction of chronic disease. Although occupational PA might confer some benefit, it is likely that other socially patterned behaviors, such as smoking or high-fat diets, are more prevalent among those groups that have manual occu-pations and this might outweigh the benefits of any increase in PA conferred by manual work. 8 In 2002, the UK government set a target that by 2020, 70% of English adults should be active for at least 30 minutes on at least 5 days per week. 9 Choosing Activity: A Physical Activity Action Plan sets out the government's plans to coordinate the actions of a range of departments and organizations to increase UK levels of PA. 10 These include school physical education and sport, local action to encourage activity through sport, transport plans, the use of green spaces, and the National Health Service providing advice to individuals on increasing activity through the use of pedometers. A clear focus of these initiatives is an increase in leisure-time activity and increased participation in sport. Despite these initiatives, progress toward the government targets is slow. Between 1997 and 2004, the proportion of adults meeting the PA guideline rose slightly from 32% to 37% in men and from 21% to 25% in women. 8 In the UK population, PA has been assessed via a number of national surveys, particularly the Health Survey for England (HSfE). 11 The HSfE provides a powerful annual representative sample of health and health-related behaviors in England. Prima facie this represents an excellent tool in monitoring population progress toward the government PA target. The HSfE derives total PA scores from self-reported activity in 5 domains: days of heavy housework, heavy manual work, fast or brisk walking, moderate sports, and occupational activity. Little is known about the relevant contributions or social patterning of activity in these domains among those who are achieving the recommended PA guidelines.
Given the continuing shift toward a sedentary workforce, 12 it is important to gain an accurate picture of how PA outside occupational activity contributes to overall levels of PA. We hypothesized that occupational PA makes a significant contribution to total PA levels and that this contribution would be socially patterned. This article provides an analysis of the most up to date HSfE data to (1) provide a baseline for the proportion meeting the government PA guideline including and excluding occupational PA and (2) examine the social and demographic patterns of those groups that meet these guidelines.
Methods
The HSfE 2003 survey began with a sample of 13,680 addresses from the Postcode Address File. 13 Participants undertook computer-assisted interviews with a trained interviewer, and 14,836 individual interviews were conducted. The HSfE reports that 66% of eligible adults were interviewed for the survey. Response to the interview was 69% among women and 63% among men. When compared with population figures for 2003, the survey underrepresented men (44% interviewed compared with 49% of population) and overrepresented women (56% interviewed compared with 51% of population). Further information on the method of the HSfE is available from the HSfE Web site (http://www.archive2.official-documents. co.uk/document/deps/doh/survey03/md/md-01.htm#2.1).
Results are presented for adults age 16 and above who had no longstanding limiting illness at the time of survey. Only those with sufficient information to calculate PA levels including and excluding occupational PA (13,974 respondents; 6237 men and 7737 women) were retained in our analysis.
In the HSfE 2003, PA was constructed from 5 domains: housework, manual work, walking, sporting activity, and occupational activity. For housework, manual work, and walking, participants were asked: "During the past 4 weeks on how many days have you done this kind of heavy housework for at least 30 minutes at a time?" "Have you done this kind of heavy manual gardening or DIY for at least 30 minutes a time?" "Did you do a walk of at least 30 minutes?" For sporting activity, participants were shown a card of various activities and asked if they had participated in any of the sports shown in the past 4 weeks. Respondents were then asked on how many separate days in the past 4 weeks had they participated in the sport and for how long on each occasion. Occasions of sport of 30 minutes or more at a moderate level or higher were coded as having met the guideline. For occupational activity, both the respondent's occupation and self-reported activity levels at work were taken into account, and days meeting the guideline were counted as the number of days of "active moderate plus" occupational activity in the previous month. Scores for each domain were summed as the number of days of moderate or higher intensity activity in the past month. Participants were allocated to low (0 to 3 days of moderate plus activity in the last month), medium (4 to 19 days), or high (20 days or more) activity groups. PA excluding occupational activity was calculated using the same method.
Independent variables for this analysis are standard variables used by the UK Office for National Statistics.
14 For this analysis, age was grouped into 5 levels, education was classified as degree or higher, any or no qualifications, and activity status in the last week was classified as paid work or full-time student, retired, and other. Social status was converted into 5 strata based on occupation and income. These classifications were professional, managerial and technical, skilled nonmanual, skilled manual, semiskilled manual, and unskilled manual. Ethnicity was categorized as White, Mixed Ethnic, Black, Black British, Asian, Asian British, and Any other group.
We created gender-specific histograms indicating the proportion of adults meeting the current PA recommendations including and excluding occupational PA by age in 10-year bands. Univariate analysis for the effect of each independent variable on level of PA was examined using chi-square test of significance. Those variables with some association with PA level were retained for further analysis. Univariate regression analysis was used to examine the crude odds for each of the independent variables, and a second model was constructed using multivariate regression to adjust each independent variable for each of the other variables retained. Ethnicity was included in early analyses but removed for subsequent regression analysis because it had no significant univariate effect on PA, and most participants (92%) were White. To analyze the association between social demographics and PA, adjusted odds ratios (AORs) were derived from regression analysis. First, models for the crude odds of achieving the government target within levels of each independent variable were constructed including and excluding occupational PA. Second, the same models were run with adjustment for those demographic factors shown to be associated with PA via the univariate analysis. The independent variables were chosen a priori based on previous work that has established social correlates with PA. 2, 15 In each model the same suitable referent point was used (professionals for social class, youngest age groups for the age, etc). Analysis was conducted using SPSS version 14.0 and STATA version 9.
Results
We observed different patterns in the proportions of men and women meeting PA guidelines with and without occupational PA (Figure 1 and Table 1a and 1b). When occupational activity was included in the PA measure, 36% of men and 25% of women met the government guideline for PA. These proportions dropped to 23% and 19%, respectively, when occupational PA was removed (Table 1a and 1b). Almost two-thirds of men (63%) did not meet the government PA guideline; 32% were moderately active and 31% were in the low-activity-level group. Threequarters of women (75%) were not meeting the government PA guideline; 37% were moderately active and 37% were in the low-activity group.
The proportion of men meeting PA guideline was consistently lower in older age bands, with the largest difference observed between the 55 to 64 and 65 to 74 age bands, post retirement. When occupational PA was removed, we also observed an age-related difference in the proportion of men meeting the PA guidelines, but the greatest difference was between the 16 to 24 and 25 to 36 age groups. The proportion of women meeting PA guidelines including occupational PA was similar (approximately 30%) between the 16 to 24, 25 to 34, 35 to 44, and 45 to 54 age bands, but rates were lower in age groups 55 to 64 and older. Excluding occupational PA, the proportion of women who met the PA guideline was similar (approximately 20%) for the age groups between 16 to 24 and 55 to 64.
Among men, rates of PA were lower in older age groups and sharply lower after retirement age. More than half of men age 16 to 24 (53%) met the guideline compared with 33% of those age 55 to 64 and 18% of those age 65 to 74. This pattern is maintained when occupational activity is removed, although the proportion meeting the guideline compared with 16-to 24-year-olds (38%) is lower for those aged 55 to 64 (19%) and 65-to 74-year-olds (16%). A similar pattern was observed in women. When occupational PA was included in the measure, men with qualifications below degree level were most likely to meet the guideline (41%) compared with males with no qualifications (31%) or those with a degree or higher (30%). Once occupational PA was removed, the difference was no longer observed between those with a higher degree (26%) and those holding any qualification (25%). When occupational PA was removed, half as many men in the no qualification group met the PA guideline (16%). In women, when occupational PA was included, those with degrees were most likely to meet the guideline (30%) compared with those with any other qualification (27.2%) or no qualification (18.6%). A similar pattern was observed when occupational PA was removed.
Men in skilled manual (42%), semiskilled manual (47%), and unskilled manual occupations (50%) were more likely to reach the guideline than professionals (24%), managerial technical (28%), and skilled nonmanual (32%). These differences were largely removed when occupational PA was removed from the PA measure, with skilled manual (21%) and professionals (21%) having the lowest proportion meeting the guideline, followed by managerial technical (23%), semiskilled manual (24%), and unskilled manual (26%) men. Among women, fewer differences were observed between different social classes.
The crude model shows that each sociodemographic variable is independently associated with achieving the recommended level of PA with the exception of nonoccupational PA and social class among women ( Table 2 ). The odds of meeting the guideline decrease with age and decrease particularly postretirement among both men and women whether occupational PA is included or excluded. The odds of meeting the guideline were higher among manual occupations for both men and women when occupational PA was included.
Among men, the adjusted odds (AOR; 95% CI) of meeting the PA guideline were influenced by age, and this pattern was consistent whether occupational PA was included or not ( Table 3 ). The older groups were 15% (0.148; 0.09-0.24) as likely to meet the guideline including occupational PA and 16% as likely to meet the guideline excluding occupational PA (0.16; 0.10-0.26) compared with the referent 16 to 24 group. Among women, PA increased slightly among women 25 to 34 when compared with women age 16 to 24 and then decreased in a similar way to men.
Level of education had a significant association with the odds of meeting the PA guidelines. When occupational PA was included, men with any qualification were more likely to meet the guideline (1.16; 0.99-1.36) than those with a degree or higher (0.94; 0.24-037) or the referent no qualification group. When occupational PA was removed, those with any qualification (1.43; 1.19-1.72) or a degree qualification or higher (1.61; 1.27-2.05) were more likely to meet the guideline than the referent no qualifications group.
When occupational PA is included, those who were retired were less likely to meet the guideline (0.49; 0.36-0.66) than the referent working/full-time student group. This effect was no longer observed once occupational PA was removed. When occupational PA was included, retired women were less likely to meet the guideline Chi-square test for no effects: P < .01. Chi-square test for no effects: P < .05. Chi-square test for no effects: P < .01.
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(0.55; 0.43-0.75) than those in paid work or full-time study. When occupational PA was removed, this association was no longer observed. Compared with professional men, those in unskilled (3.95; 2.72-5.74), semiskilled manual (2.8; 2.12-3.77), and skilled manual (2.43; 1.87-3.16) professions were more likely to meet the PA guideline. The effect of social status was no longer significant once occupational PA was removed from the analysis. When occupational PA was included, women in unskilled manual (1.94; 1.29-2.92), semiskilled manual (1.50; 1.05-2.16), and skilled manual (2.01; 1.37-2.96) professions were more likely to meet the PA guideline than the referent professional group. This association was no longer evident when occupational PA was removed from the analysis.
Discussion
In this article we set out to provide a baseline for the proportion of English adults meeting the government PA guideline including and excluding occupational PA.
When occupational PA was included, 36% of men and 25% of women were active at or above the UK government recommended level (of at least 30 minutes of moderate or greater intensity activity on at least 5 days per week). When the contribution of occupational PA was removed, 23% of men and 19% of women were meeting the guideline. Clearly occupational PA provides a substantial contribution to the proportion of the population meeting the PA guideline. It also seems that most of the difference between PA in men and women is the result of activity at work.
The contribution of occupational PA is socially patterned. Men in manual occupations were more likely to meet the guideline than their nonmanual counterparts when occupational PA was included; whereas there was no difference when occupational PA was removed. A similar pattern was observed in women. Social status becomes more or less relevant to achieving PA guidelines for different age groups. A clear reduction in PA was observed, particularly in men, after age 65. Because of the large contribution of occupational PA, it is clear that there is a large drop in overall activity status at retirement.
The HSfE relies on self-report to measure PA. Work by others has found that people generally overestimate their own levels of PA. 15, 16 The HSfE uses occupation type to estimate the level of PA via a self-report questionnaire. This might result in an overestimate of occupational activity because those reporting an occupation that is considered active might actually be inactive in their work (a manager of a building site who is classified as a builder for example).
There appear to be few studies that examine the contribution of occupational and other activity on the chances of meeting PA guidelines. Macintyre and Mutrie 17 examined a number of different UK population surveys, including the 1998 HSfE, and found that leisure-time activity increased and occupational activity decreased with increasing socioeconomic status.
Mein et al, 18 examined the relationship between work, retirement, and PA using questionnaire data from 1997 and 1999 from the Whitehall II study. Among this group, 62% of men and 55% of women met the PA guideline; a far higher prevalence than reported in this article. These authors also reported that older people were more likely to meet the PA guidelines and that those in full-time work were less likely to meet the guideline than those working part-time or who were retired. Each of these findings appears to contrast with this article, although this difference is likely because all members of the Whitehall II study were employed in professional occupations. Although our article represents all socioeconomic groups, the professional-only Whitehall II cohort did not participate in PA as part of their employment and so were active only outside of work.
This article suggests a number of questions that need to be asked about PA and that might have an influence at a policy level. In particular, there is a need to address the drift to sedentary behavior at this time point, particularly among those retiring from manual professions because it appears that they do not substitute activity at work with any other types of activity. Just as critical is the very low prevalence of PA among young women, who at age 16 to 24 have rates of PA equivalent to that of retired men (Figure 1) .
This article makes it clear that blanket population-level approaches to promoting PA are unlikely to succeed because the experience of PA is very different depending on, among other things, gender, age, education, socioeconomic status, and employment status. Efforts to promote PA must be different and responsive to the different needs of each of the groups defined by these characteristics. Perhaps it is naive to assume that the best way to promote sport and PA is through detailing the health benefits? An earlier review of qualitative work found that most people participate in PA for reasons other than health that include body image, socialization, and enjoyment. 19 There is some evidence that patterns of PA in adult years might be determined during school years. Biddle et al 20 found that enjoyment, perceived competence, self-efficacy, and physical self-perception were correlated positively with PA in young girls.
A number of studies in other countries have examined the association between leisure-time and occupational PA and chronic disease outcomes such as cardiovascular disease. In Italy, Trojani et al 6 studied two occupational cohorts over a 20-year period and found that those who are more active in leisure time had lower levels of cardiovascular risk than their less-active counterparts. Tammelin et al 7 reported from the 20-year follow-up of the 1966 Northern Finland Birth Cohort that PA at work conferred a decrease in cardiovascular risk that was independent of leisuretime PA. The relationship between levels and types of activity and chronic disease outcomes is an area for future work, particularly in the UK.
There are particular patterns of PA that merit further attention. Almost twothirds of men and three-quarters of women were not meeting the government PA guideline. Further research is required to understand why most of this inactive group have not taken up PA and why those that have ceased to be active as they aged. In particular, there is a need for intervention work aimed at getting women to be more active at a younger age and in maintaining PA post-retirement in both sexes.
Conclusions
Occupational PA provides a substantial contribution to the proportion of the population meeting the government PA guideline. At least part of the difference in the prevalence of PA between men and women is the result of occupational PA. These differences are socially patterned when occupational PA is included, and a number of these differences are removed when occupational PA is removed from the measure. There was a large reduction in PA among people above retirement age. Further work is required to understand why the uptake of PA is low and why those who are active become sedentary.
